Vasoactive intestinal peptide stimulates active K+ transport and Na(+)-K(+)-Cl- cotransport in HT-29 cells.
Regulation of active K+ influx and Na(+)-K(+)-Cl- cotransport activity in HT-29 cells by vasoactive intestinal peptide (VIP) was investigated. Both active K+ influx, defined as the ouabain-sensitive component, and Na(+)-K(+)-Cl- cotransport, defined as the ouabain-resistant bumetanide-sensitive component, of total K+ uptake were increased by VIP. VIP increased the maximum velocity (Vmax) values for both components with no change in apparent Michaelis constant (Km) values. Three lines of evidence support the role of adenosine 3',5'-cyclic monophosphate (cAMP) as a mediator of the VIP effects. 1) The rank order potencies of VIP and peptide histidineisoleucineamide (PHI) in binding and cAMP production (J. T. Turner, S. B. Jones, and D. B. Bylund, Peptides Fayetteville 7: 849, 1986) and K+ uptake were consistent; 2) alpha 2-adrenergic agonists inhibited both VIP-stimulated cAMP production (J. T. Turner, C. Ray-Prenger, and D. B. Bylund, Mol. Pharmacol. 28: 422, 1985) and K+ uptake; and 3) forskolin, but not dideoxyforskolin, mimicked the effects of VIP on K+ uptake. Because amiloride blocked the VIP-stimulated active K+ component, the VIP effects on active K+ influx may be secondary to a Na(+)-H+ antiporter-mediated increase in cellular Na+ content. Additional experiments indicated that pretreatment of cells with a protein kinase C activator, previously shown to decrease basal Na(+)-K(+)-Cl- cotransport activity and the apparent number of cotransporters in HT-29 cells (C. C. Franklin, J. T. Turner, and H. D. Kim, J. Biol. Chem. 264: 6667, 1989), did not change the magnitude of response of the remaining cotransporters after adenylate cyclase activation.(ABSTRACT TRUNCATED AT 250 WORDS)